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[Title of the Invention] METHOD OF FABRICATING MULTI-

NUMBERED LIQUID CRYSTAL DISPLAY PANEL, AND MULTI-NUMBERED

LIQUID CRYSTAL DISPLAY PANEL

[Abstract]

[Object] There is provided a method of fabricating a
multi-numbered liquid crystal display device which has a
uniform cell gap and high yield, as well as a multi-numbered
liquid crystal display panel.

[Solving Means] A first dummy seal (8) for making a cell
gap uniform and a sealant (7) for encapsulating a liquid
crystal in the liquid crystal display panel are provided on
an outer circumference of one glass substrate (3). Further,
a second dummy seal (1l1) for making a cell gap more precise
is formed between the first dummy seal (8) and the sealant
(7). The liquid crystal is dropped on the one glass
substrate (3). The one glass substrate (3) is bonded with

the other glass substrate (5) under a vacuum.
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[Claims]

[Claim 1] A method of fabricating a multi-numbered liquid
crystal display panel, in which a single panel is formed by
dropping a 1liquid crystal on one glass substrate to then
bond the other glass substrate and is cut out to form a
plurality of units serving as a plurality of liquid crystal
display panels which are each encapsulated with the liquid
crystal, the method comprising:

before the bonding,
forming a first dummy seal for making a cell gap
uniform on an outer circumference of the glass substrate,

a sealant for encapsulating the 1iquid crystal of
the respective liquid «crystal display panel after the
cutting out, and

a second dummy seal for improving cell gap
precision between the first dummy seal and the sealant; and

bonding the two glass substrates to form the single
panel having the plurality.of units.

[Claim 2] A multi-numbered liquid crystal display panel,
in which a single panel is formed by bonding two glass
substrates and is cut out to form a plurality of units
serving as a élurality of liquid crystal display panels
which are each encapsulated with a 1liquid crystal, the
multi-numbered 1liquid crystal display panel comprising:

between the two glass substrates,
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a first dummy seal, formed on an outer circumference of
the glass substrate, for making a cell gap uniform;

a sealant, provided to every unit, for encapsulating
the liquid crystal of the respective liquid crystal display
panel after the cutting out; and

a second dummy seal, formed between the first dummy

seal and the sealant, for improving cell gap precision.

[Detailed Description of the Invention]

[0001]

[Technical Field of the Invention]

The present invention relates to a method of
fabricating a multi-numbered liquid crystal display device,
in which a plurality of units are formed in a single panel,
and become liquid crystal display panels which are each
encapsulated with a liquid crystal when being cut out, and a
multi-numbered liquid crystal display panel.

[0002]

[Description of the Related Art]

Currently, a liquid crystal display panel used in
various electronic products inclusive of AV and OA equipment
is further advanced to low-voltage driving, low-consumption
power, more compact and lightweight, as compared with the
conventional one.

[(0003]

Fig. 3 is a cross-sectional view of a general liquid
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crystal display panel. A first transparent electrode 2 is
formed on one surface of a first glass substrate 3.
Similarly, a second transparent electrode 4 is formed on one
surface of a second glass substrate 5. The first and second
glass substrates 3 and 5 are bonded by a sealant 7 such that
the first and second transparent electrodes 2 and 4 are
opposite to each other through spacers 6.

[0004]

Further, a liquid crystal is filled between the first
and second glass substrates 3 and 5. The liquid crystal
display panel 1 constructed in this manner has polarizers 10
adhered on both surfaces thereof.

[0005]

In general, with regard to production of the liquid
crystal display panel 1, it is produced en-masse at once,
rather than one by one, by fabricating a plurality of units
in a single panel and the cutting out the units in order to
improve productivity. Hereinafter, the panel having thé
plurality of units is called “multi-numbered liquid crystal
display panel.”

[0006]

Fig. 4 is a top view of a conventional multi-numbered
liquid crystal display panel 13, which shows an example of
the six-numbered one. A first transparent electrode 2 is

formed on one surface of a first glass substrate 3.
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Similarly, a second transparent electrode 4 is formed on one
surface of a second glass substrate 5.

[0007]

The first glass substrate 3 formed with the first
transparent electrode 2 is .covered with a sealant 7 for
encapsulating a crystal liquid 9 in a liquid crystal display
panel 1 which is cut out, so as to enclose a display section
at every unit. Further, the first glass substrate 3 has a
first dummy seal 8 formed on the outer circumference thereof,
wherein the first dummy seal 8 is for making a cell gap
uniform.

[0008]

A desired, minimum quantity of liquid crystal 9 is
dropped on the first glass substrate 3 constructed above,
and then, the first and second glass substrates 3 and 5 are
bonded under a vacuum. Thereby, a multi-numbered liquid
crystal display panel 13 is fabricated. In the case of the
multi-numbered liquid crystal display panel 13 shown in Fig.
4, six liquid crystal display panels 1 are fabricated by
cutting out it along the lines denoted by broken lines 14
aﬁd 15.

[0009]

The above-mentioned liquid crystal display panels 1 is
proceeding to a big size due to gradual increase of the

demand for electronic products including AV and OA equipment
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as well as fields of the OA equipment in recent times. 1In
company with this, there is a demand for a'wholly uniform
quality of display. For instance, as in an STN type liquid
crysfal display panel, the liquid crystal display panel is
put into practical use by increasing a twist angle of the
liquid crystal to improve the display quality or viewing
angle.

[0010]

[Problems to be Solved by the Invention]

Howéver, the increase of the twist angle of the liquid
crystal causes a problem that, when the liquid crystal
display panel fails to have the uniform cell gap, color
splotch (irregularity of display) takes place in view of
polarization property, and thus the display quality is not
improved.

{0011]

In the conventional multi-numbered liquid crystal
Adisplay panel 13, the first dummy seal 8 is formed on the
~outer circumference of the first glass substrate 3 in order
to make the cell gap uniform. The first dummy seal 8 takes
charge of formation of the cell gap when the first and
second glass substrates 3 and 5 are brought into contact
with each other by a difference between an iﬁternal vacuum
state and external atmospheric pressure of the multi-

numbered liquid crystal display panel 13.
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[0012]

However, only with the first dummy seal 8 formed on the
outer circumference of the first glass substrate 3, é
difference between stresses pressing respective portions of
the first and second glass substrates 3 and 5 is generated.
As such, in the multi-numbered liquid crystal display panel
13, there is a problem in that the céll gap is made uneven
as a whole.

(0013]

In order to solve the above-mentioned problems, an
objective of the present invention is to provide a method of
fabricating a multi-numbered liquid crystal display device
which has a uniform cell gap and high yield, as well as a
multi-numbered liquid crystal display panel.

[0014] '

[Means for Solving the Problems]

The present invention is characterized by forming first
and second dummy seals. According to the'present invention,
in the multi-numbered liquid crystal display panel, the cell
gap can be made uniform, and thus the liquid crystal display
panel can be fabricated at a high quality of display. 1In
addition, a yield can be improved.

[0015]

[Embodiments]

A method of fabricating a multi-numbered liquid crystal
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display panel defined in claim 1 is characterized by, when a
single panel is formed by dropping a liquid crystal on one
glass substrate to then bond the other glass substrate and
is cut out to form a plurality of units serving as a
plurality of liquid crystal display panels which are each
encapsulated with the liquid crystal, comprising: before the
bonding, forming a first dummy seal for making a cell gap
uniform on an outer circumference of the glass substrate, a
sealant for encapsulating the liquid crystal of the
respective liquid crystal display panel after the cutting
out, and a second dummy seal for improving cell gap
precision between the first dummy seal and the sealant; and
bonding the two glass substrates to form the single panel
having the plurality of units.

[0016]

With this>configuration, the first dummy seal is formed
on the outer circumference of the glass Substrate, and the
second dummy seal .is formed between the first dummy seal and
the sealant, so that it is possible to make the cell gap
uniform. As a result, the liquid crystal display panels are
inhibited from generation of color splotch, and thus a yield
is improved.

{0017)

A multi-numbered liquid crystal display panel defined

in claim 2, in when a single panel is formed by bonding two
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glass substrates and is cut out to form a plurality of units
serving as a plurality of liquid crystal display panels
which are each encapsulated with a liquid crystal, is
characterized by comprising: between the two glass
substrates, a first dummy seal, formed on an outer
circumference -of the glass substrate, for making a cell gap
uniform; a sealant, provided to every unit, for
encapsulating the liquid crystal of the respective liquid
crystal display panel after the cutting out; and a second
dummy seal, formed between the first dummy seal and the
sealant, for improving cell gap precision.

[0018]

With this configuration, the plurality of liquid
crystal display panels can be fabricated en-masse at once
only by cutting out the multi—numbefed liquid crystal
display panel. Further, the obtained liquid crystal display
panels have a uniform cell gap, and a high quality of
display.

{0019]

Hereinafter, embodiments of the present invention will
be each described with reference to Figs. 1 and 2. Further,
parts that illustrate a conventional example and perform as
same action as in Figs. 3 and-4 Qill be described with the
same reference numbers.

(Embodiment 1)
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Figs. 1 and 2 show Embodiment 1 of the present
invention.

[0020]

Fig. 1 shows a configuration similar to the
conventional multi-numbered liquid crystal display panel 13,
which is different in that a second dummy seal 11 is formed
betweeﬁ a first dummy seal 8 and a sealant 7.

[0021]

As shqwn in Fig. 1, a second dummy seal 11 is formed to
divide between six units formed on a multi-numbered liquid
crystal display panel 13. The multi-numbered liquid crystal
display panel 13 constructed in this manner has six liquid
cfystal display panels 1 fabricated by cutting out it along
the lines denoted by broken lines 14 and 15.

[0022]

The liquid crystal display panels 1 fabricated in
Embodiment are compared with those obtained by cutting out
the conventional multi-numbered liquid crystal display panel
13 -in terﬁs of coior splotch and the resulting quality of
display.

[0023]

For the purpose of evéluation, gap values of the six
liquid crystal display panels fabricated by each fabricating
method are measured. .The gap values are measured in the

centers O to ® of the respective units, as shown in Fig. 2.
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[0024]

As a result, the cell gaps in the liquid crystal
display panels fabricated by the conventional method have a
variation range from * 0.1 to 0.15 um, while the cell gaps
in the liquid crystal display panels 1 of Embodiment 1 héve
a variation range of * 0.1 pm, which can be controlled.

[0025] ‘

In Embodiment 1, it is possible to obtain the more
uniform proper gap as a whole compared with the prior art,
and thus to remarkably improve the display quality. As a
result, the improvement of the yield can be possible
together with reduction of costs by decrease of a lead time.

(Embodiment 2)
The gaps of the 1liquid crystal display panels in

Embodiment 1 represent sufficient uniformity. However, in
order to further improve the uniformity of the gaps, a third

dummy seal is added in Embodiment 2.

[0026]

The third dummy seal is formed to increase a support
post for gap formation, and is preferably disposed at a
corner portion which has no influence on the liquid crystal
display panels 1 and is scrapped together with edge glass
when the multi-numbered liquid crystal display panels 1 are
cut.out. A size or shape of the third dummy seal is not

particularly restricted, but may be appropriately selected
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'according to sizes of the liquid crystal display panels 1.

{0027]

For instance, as a method of.effectively adding the
third dummy seal in Fig. 1, it may be formed on both
internal ends of ény one of the first and second dummy seals
8 and 11. Here, the third dummy seal 12a, most preferably,
has a circular shape.

[0028]

In addition to the configuration of Embodiment 1, the
third dummy seal 12a is provided. Thereby, as mentioned
above, measured cell gaps can be controlled within a range
of £ 0.05 um.

[0029]

Further, it is good to add a third dummy seal 12b of a
linear shape on the outer circumference of the first dummy
seal 8. This configuration helps improving the cell gaps.
Further, the third dummy seal 12b may be disposed on other
margin portions, without being limited to the outer
-circumference of the first dummy seal.

[0030]

In other words, the proper addition of the second dummy
seal 11 as well as the third dummy seals 12a and 12b allows
the precision of the cell gaps to be enhance, thus being
capable of obtaining the better display quality and

improving the yield.
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[0031]

In addition, in the respective embodiments, the sealant
7, the first dummy seal 8, the second dummy seal 11, and the
third dummy seals 12a and 12b are generally formed by
printing, drawing or their combination.

[0032]

[Effects of the Invention]

As set forth above, according to the method of
fabricating the multi-numbered liquid crystal display panel,
the first dummy seal is formed on the outer circumference of
the glass substrate before the glass substrate is bonded,
and the second dummy seal is formed between the first dummy
seal and the sealant. Thereby, the respective liquid
crystal display panels after being cut out have the uniform
cell gaps and the resulting improvement of the yield.

[0033]

Further, the uniform cell gaps causes generation of the
color splotch fo be suppressed, thus making the display
quality good. Furthermore, in the present invention, the
third dummy seal is formed in addition to the configuration,
so that the cell gaps are made more uniform, the display
quality is impréved, and the resulting yield is improved.
[Brief Description of the Drawings]

[Fig. 1]

Fig. 1 is a top view of a multi-numbered liquid crystal



H11-014953.doc - 14 -

display panel in Embodiment 1.
[Fig. 2]
Fig. 2 shows places where gaps are measured in
Embodiment 1.
[Fig. 3]
Fig. 3 is a top view of a conventional multi-numbered
liquid crystal display panel.
[Fig. 4]
Fig. 4 is a side view of a general liquid crystal
display panel.
[Reference Numerals]
1: 1liquid crystal display panel
3: first glass substrate
5: second glass substrate
7: sealant
8: first dummy seal
9: 1liquid crystal
11: second dummy seal
12a, 12b: third dummy seal

13: multi-numbered liquid érystal display panel
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